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SUSCEPTIBILITY OF EAST AFRICAN MONKEYS TO
EXPERIMENTAL POLIOMYELITIS*
JOHN R. PAUL
Individual species of monkeys vary so widely in their suscepti-
bility to infection with poliomyelitis virus, that when "new" species
are used for these tests, some measure of their susceptibility is indi-
cated. Particularly is this true during present war-time conditions
when difficulties of importing monkeys to the United States, and
elsewhere, have necessitated the use of any available species of
monkeys.
Literature on the kinds of monkeys which have been used for
experimental infection with the virus of poliomyelitis has been sum-
marized, up to 1932, by Harrington.4 Since then there have been a
number of papers on this subject,1' 89, 14 and Ruch"3 has listed the
monkeys which have proved susceptible to poliomyelitis, but the
field has not yet been systematically or thoroughly explored.
African monkeys have been used far less for poliomyelitis work
than have monkeys from India and the East Indies. However, in
the earliest work of a generation ago on the isolation of poliomyelitis
virus by Landsteiner, Levaditi, and others, both baboons' and chim-
panzees7 from Africawere used. Theselargeand expensive primates
soon gave way to the rhesus monkey, which for almost 30 years
became the standard animal for this type of research. Only within
thelast few years has the use ofAfrican monkeys been revived. The
chimpanzee (Pan satyrus) from West Africa has been found by
Howe and Bodian5 to be highly susceptible; and in 1941 the so-
called green African monkey (Cercopithecus aethiops sabaeous) was
shown by Trask to be useful and quite susceptible, judging from
experience in routine tests and from the fact that infection was
induced in one instance in this species by feeding the virus.14 Other
species from West Africa which have still more recently been found
to be susceptible, include the mustache monkey (Cercopithecus
cephus) andthe mona monkey (Cercopithecus mona mona).
* From the Middle East Laboratory of the Neurotropic Virus Disease Commis-
sion, Board for the Investigation and Control of Influenza and Other Epidemic
Diseases in the Army, Preventive Medicine Service, Office of the Surgeon General,
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East African monkeys (with the exception of baboons) have
hardly been used atall. However, van Rooyen and Morgan in their
recent work,12 report infection in the common grivet monkey as well
as in the Abyssinian baboon.
In the present report, four different East African species have
been used.-
(i) Grivet monkeys (Cercopithecus griseoviridis, also termed
Cercopithecus aethiops aethiops, L.), obtained in this instance from
the Anglo-Egyptian Sudan and from Eritrea* (see Fig. 1).
(ii) Central African vervet monkeys (Cercopithecus aethiops
centralis) obtained from Ugandat (see Fig. 2).
(iii) Small (immature) Abyssinian baboons (Papio ham-
adryas) from Eritrea (see Fig. 3).
(iv) Hussar monkeys (Erythrocebus patas) from the Anglo-
Egyptian Sudan (see Fig. 4).
Nearly all of the animals used were relatively small (weighing
in most instances less than 10 lbs.), consequently, the results in this
experiment largely concern young animals. Most of the grivet
monkeys and all of the baboons were trapped in the wild state and
shipped promptly to our laboratory. In spite of their lack of tame-
ness, only the larger members of these species proved difficult to
handle. Some of the grivets and almost all of the vervet monkeys
had previously been kept for months in captivity and used in experi-
ments on trachoma and yellow fever before theycame into our hands.
Poliomyelitis virus inoculations
(A) Routine tests.-Three kinds of the above-mentioned East
African monkeys were first used in routine experiments on the iso-
lation of poliomyelitis virus from material collected during the
summer of 1943 from American and British troops serving in the
Middle East.'1 This material consisted of 36 stool suspensions from
typical cases of poliomyelitis, suspected cases, and contacts; from 2
* Major Andy Little, Pharm.C., assisted in the procurement of some of the
grivet monkeys and of all of the hussar monkeys and baboons used in these experi-
ments. Dr. John 0. W. Bland of the Memorial Ophthalmic Laboratory, Cairo,
Egypt, also assisted in the procurement of some of the grivet monkeys.
t Dr. Kenneth C. Smithburn of the Yellow Fever Laboratory, Rockefeller
Foundation, Entebbe, Uganda, assisted in furnishing us with these specimens.
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suspensions of spinal cord from fatal cases of poliomyelitis; from 2
samples of plasma; and from 2 suspensions of flies.
In the course of these experiments, 19 grivet monkeys were
tested (9 of them being used twice), and in these 28 trials, infection
was induced 11 times (or in about 40 per cent); 10 vervet monkeys
were used, and in 3 of them infection was induced; 5 baboons were
used, and in none of them was infection induced. This series of 34
monkeys, injected in the course of routine tests, does not indude the
10 monkeys used in the experiments on comparative susceptibility
recorded in this paper, nor do the percentages infected in the course
of the routine tests indicate the degree of susceptibility which these 3
species exhibit forinfection by the poliomyelitis virus.
(B) Tests for comparative susceptibility.-These experiments
were planned so that strains (of increasing virulence) could be used
on the same monkey in a series of consecutive inoculations by various
routes. The object was to determine which animal would acquire
experimental poliomyelitis, and which would acquire it first. In all
instances, daily temperature records were kept on all inoculated mon-
keys for a period of 4 weeks (or until they died or were sacrificed).
The presence of experimental infection was determined by the devel-
opment of fever and appropriate symptoms, confirmed (in all but
one instance-in which the animal was not sacrificed) by histological
examination of the spinal cord. The experimental data are listed
in Table 1.
In Experiment I, 9 monkeys were used: 3 grivet monkeys, 3
vervet monkeys, and 3 baboons.* All were of relatively uniform
size. Each species was inoculated with a human strain (Wageck) of
fairly low virulence (10 per cent suspension of human spinal cord)
by 3 different routes, as follows:-one monkey intracerebrally with a
dose of 1 cc.; one monkey intra- and subcutaneously with a dose of
1.5 cc.; and one monkey, intragastrically with a dose of 1.5 cc.
In Experiment II, the 7 survivors were all re-inoculated intra-
abdominally with a 10 per cent suspension of human stool, pooled
from 2 fatal cases (Brown-Hart) of poliomyelitis. An eighth mon-
key was also added to the series from another species (Erythrocebus
patas), only one member of this species being available at that time.
In Experiment III, the 4 survivors were again re-inoculated with
*Owing to the conditions under which this investigation was carried out, the
number of monkeys available for this experiment was necessarily limited.YALE JOURNAL OF BIOLOGY AND MEDICINE
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a pool of 4 monkey spinal cords (representing the first passage of
human material) from 4 human cases. This was given intracere-
brally as a 10 per cent suspension in a dose of 1 cc.
Results of comparative susceptibility.-From the manner in
which the experiment was done it becomes evident that it is not
entirely a measure of natural susceptibility, but a measure of the
relative ease (or difficulty) with which a few members of 3 different
species could be infected, while they were being "immunized-" with
various strains of living poliomyelitis virus by serial inoculations by
various routes.
The results which appear in Table 1 indicate a number of points.
Of passing interest is the fact that none of the 3 animals acquired
poliomyelitis when thevirus was fed to them by stomach-tube. This
is worth recording, but probably it is not significant, for the infection
of monkeys by feeding the virus, although it may be taken as a
measure of marked susceptibility, does not occur in 100 per cent of
trials even with the most susceptible species.
Of more significance is the fact that experimental infection was
not induced in these 3 species at the same rate. Thus, during the
entire series of 3 experiments, 2 grivet monkeys, 3 vervet monkeys,
and 1 baboon acquired experimental poliomyelitis. Using an arbi-
trary scale based on acquisition of the disease, one can estimate
roughly a rate of susceptibility for each species (in which the highest
number denotes the greatest susceptibility) as follows:-vervet 50;
grivet 40; and baboon 12. Thus, in the whole experiment, with
vervets there were 6 trials and 3 takes, with grivets there were 5 sat-
isfactory trials (one died inadvertently) and 2 takes, with baboons
8 trials and 1 take. By the same token the hussar monkey can be
given a rate of 100, but this lone test on a single animal is not
significant.
Summary
1. Two species of East African monkeys, the grivet monkey
and the vervet monkey, have been infected with poliomyelitis virus
in a series of routine tests with strains isolated from cases of this
disease occurring in American and British troops in the Middle East.
2. A comparative series of experiments designed to test the
relativesusceptibility ofgrivetand vervet monkeys and ofAbyssinian
baboons to infection with poliomyelitis virus has also been carried466 YALE JOURNAL OF BIOLOGY AND MEDICINE
out. The vervet and grivet monkeys proved to be more susceptible
than the baboon.
3. Small vervet and grivet monkeys are satisfactory animals for
research on experimental infection with the poliomyelitis virus.
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